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INTRODUCTION 

This  report  describes  the  occurrence  and  status  of  five  non-native 
plant  species  within  the  Tennessee  side  of  Great  Smoky  Mountains  National 
Park.   The  research  project  attempted  to  determine  where  the  plants  are 
located,  whether  their  populations  are  expanding  or  contracting,  and  what 
impact,  if  any,  they  have  on  the  native  flora.   Park  Service  Administrative 
Policy  states  that  when  non-native  species  "have  "become  established  or 
threaten  invasion  of  a  natural  area,  an  appropriate  management  plan  should 
be  developed  to  control  them,  where  feasible."   (National  Park  Service  1970) 

Management  of  exotic  plants  is  important  for  two  reasons.   The  first,  more 
vital  reason  is  the  preservation  of  an  irreplaceable  native  flora.   Plants 
that  are  in  a  delicate  balance  with  their  environment  may  not  survive 
competition  with  introduced  species.   The  second  reason  is  certainly 
aesthetic.  Non- native  plants  growing  along  the  roadsides  obscure  the 
native  flora,  giving  visitors  a  false  impression  about  the  structure  and 
composition  of  the  plant  communities  in  the  park. 

The  Resources  Management  Plan  (of  I969)  for  the  Great  Smoky  Mountains 
proposed  that  the  exotic  plants  in  the  park  be  divided  into  three  manage- 
ment groups: 

1.  Exotic  plants  which  are  displacing  present  native  species 
and  control  is  practical. 

2.  Exotic  plants  which  are  displacing  present  native  species 
and  control  is  not  practical. 

3.  Exotic  plants  that  remain  static  or  those  that  have  been 
declining  in  present  years. 

(ill- A- 33  Resources  Management  Plan) 

Plants  included  in  Group  1  were  kudzu  (Pueraria  thunb er gi ana ) ,  mimosa 
(Albizzia  julbrissin),  and  tree- of -heaven  (Ailanthus  altissima) .  Although 
all  three  species  have  been  slated  for  control,  at  present,  only  an  active 
eradication  program  for  kudzu  has  been  initiated.   Research  is  being 
conducted  on  mimosa  leaf  wilt  at  the  National  Park  Service  Science  Center 
at  Bay  St.  Louis,  Mississippi,  but  no  field  tests  have  been  made  in  the 
park.  Japanese  honeysuckle  (Lonicera  Japonic a)  was  included  in  Group  2. 
Control  was  therefore  not  recommended.  No  specific  species  were 
included  in  Group  3« 

In  addition  to  kudzu,  mimosa,  tree-of-heaven,  and  Japanese  honeysuckle, 
this  study  includes  the  Princess  tree  (Paulonia  tomentosa) ,  which  frequently 
associates  with  mimosa,  and  quickly  invades  large  road  cuts,  particularly 
those  near  rivers.  Notations  were  made  on  the  occurrence  of  other  woody 
exotics,  including  Vine a  minor  and  Malus  sp. 


METHODS 

The  field  research  for  this  report  was  carried  out  in  the  summer  of 
1975.  Two  hundred  and  seventy  miles  of  trails  and  roads  on  the 
Tennessee  side  of  the  park  were  observed  to  determine  the  extent  of  the 
invasion  of  woody  non-native  plants.   Roads  walked  included  the  Cade's 
Cove  Loop  Road,  Laurel  Creek  Road,  Tremont  Road,  Little  River  Road, 
Newfound  Gap  Road,  Greenbrier  Read,  the  Bypass,  the  Spur,  and  Highway  73 
to  Greenbrier.  The  trails  were  chosen  to  represent  a  variety  of  forest 
types  and  elevations.   Some  manways  and  abandoned  roads  were  also  covered. 
About  three  hundred  sitings  of  the  five  exotics  in  question  were  recorded. 
At  each  site  we  took  the  following  information: 

1.  The  exact  location  of  the  plant (s),  including  the  coordinates  on  the 
7.5  minute  topographic  maps,  and  a  written  description  of  the  location. 

2.  Elevation  above  sea  level. 

3.  Slope  and  aspect  -  Slope  was  estimated  or  measured  using  a  Burton 
pocket  transit.   Aspect  was  measured  with  a  compass. 

h.      Site  type  -  The  investigators  noted  whether  the  plants  were  growing 
around  old  home  sites  and  fields,  along  streams  or  rivers,  or  along  roads 
or  trails. 

5.  Forest  type  and  under story  type  -  This  included  the  estimated  age  of 
the  stand. 

6.  Site  disturbance  -  This  included  evidence  of  human  intervention  such 
as  mowing  or  grading,  and  evidence  of  recent  "natural"  disturbance  such 
as  hog- rooting. 

7.  Population  of  the  exotic  -  We  noted  the  number  of  mature  plants  and 
seedlings  present  at  a  site,  the  presence  of  flowers  or  fruits,  and  any 
indication  of  vegetative  spreading  and  reproduction. 

8.  Area  of  exotic  distribution  in  square  meters. 

9-   Affect  on  neighboring  plants  -  The  vines,  kudzu  and  honeysuckle  could 
be  "placed  into  one  of  three  categories  according  to  their  impact  on  their 
closest  neighbors.  The  first  category  was  "slight",  which  indicated  the 
plant  was  not  growing  on  other  species  and  generally  had  a  scattered  dis- 
tribution.  Individual  plants  or  shoots  were  small.   The  second  category 
was  "moderate",  which  indicated  that  the  plant  was  growing  on  other  species 
or  making  solid  clumps,  excluding  other  species.   The  third  category  was 
"great",  which  indicated  that  the  plants  were  climbing  on  trees  or 
strangling  other  species.   The  three  tree  species  had  little  impact  other 
than  shade  on  their  neighbors,  and  tended  to  be  too  scattered  to  completely 
exclude  other  species.   Therefore,  no  categories  of  impact  were  developed 
for  these. 


10.   Nearest  neighbors  -  In  order  to  quantify  the  community  type,  we 
recorded  the  names  of  the  ten  nearest  herb  species,  and  the  species 
of  each  of  the  ten  nearest  trees  (greater  than  k   inches  in  diameter  at 
breast  height)  and  of  the  ten  nearest  shrubs  (less  than  h   inches  DBH) . 

RESULTS  AND  THE  ANALYSIS  OF  THE  STATUS  OF  THE  INDIVIDUAL  SPECIES 

Lonicera  Japonica 

Japanese  honeysuckle  was  introduced  from  Asia  to  be  used  both  as  an 
ornamental  and  as  a  ground  cover.   Vegetative  reproduction  is  by  rapid 
layering  and  runners  and  sexual  reproduction  is  by  bird- disseminated 
seeds.   The  vine  grows  best  in  full  sun  but  can  tolerate  some  shade.   It 
is  extremely  drought  re si stent.   Honeysuckle  can  spread  at  a  rate  of 
fifteen  feet  per  year  and  can  strangle  small  trees  (Brewden  i960) .   The 
species  has  been  present  on  the  land  now  incorporated  into  the  park  since 
the  time  of  the  early  settlers  who  planted  the  vine  around  their  homes. 

In  the  course  of  this  study,  Japanese  honeysuckle  was  recorded  86  times. 
Of  these  occurrences,  83  percent  were  in  a  successional  forest  dominated 
by  Liriodendron  tulipifera.   The  species  composition  of  the  successional 
Tulip  Tree  Forest  type  (Whittaker  I96U,  Howe  and  Bratton  1975)  varied 
along  a  moisture  gradient.   At  the  drier  sites  Pinus  Virginia,  P.  strobus , 
Quercus  coccinea,  Q.  rubra  and  Q..  alba  were  common.   Trees  found  at 
wetter  sites  were  Plant anus  occidentalis,  Juglans  nigra,  Carpinus 
caroliniana,  and  Liquidambar  styraciflua.   A  complete  list  of  tree  and 
shrub  species  is  appended.   The  trees  and  shrubs  most  commonly  found 
with  the  honeysuckle  are  shown  in  Tables  1  and  2. 

Several  vines  common  in  successional  forests  were  often  present  as  nearest 
neighbors  to  the  honeysuckle.   These  were  Rhus  radicans,  Parthenocissus 
quinquefolia,  Vitus  spp,  Rubus  spp. ,  and  the  herbaceous  vine  Amphicarpa 
bracteata. 


TABLE  1:  Trees  (4  inches  in  diameter  at  breast  height  or  more)  most 
often  found  with  I.o>u.ceAa  japonica. 


SPECIES  NAME 

NUMBER  OF  TIMES 

PERCENTAGE 

FOUND 

FREQUENCY 

Liriodendron  tulipifera 

47 

60 

Tsuga  canadensis 

21 

28 

Pinus  virginiana 

20 

26 

Acer  saccharum 

19 

24 

Robinia  pseudo- acacia 

17 

22 

Acer  rubrum 

13 

17 

Carpinus  caroliniana 

13 

17 

Cornus  florida 

12 

15 

Liquidambar  styrifolia 

12 

15 

TABLE  2:  Shrubs  (less  than  4  inches  in  diameter  at  breast  height)  most 
often  found  with  Loyilcqaol  japoniaa 


SPECIES  NAME 

NUMBER  OF  TIMES 

PERCENTAGE 

FOUND 

FREQUENCY 

Rhus  radicans 

57 

73 

Parthenocissus  quinqufolia 

53 

68 

Liriodendron  tulipifera 

29 

37 

Cornus  florida 

25 

32 

Vitis  spp. 

20 

26 

Acer  rubrum 

19 

24 

Tsuga  canadensis 

15 

19 

Acer  saccharum 

14 

18 

Rubus  spp. 

13 

17 

Oxydendrum  arboreum 

13 

17 

Rhododendron  maximum 

12 

15 

Robinia  pseudo -acacia 

12 

15 

Note:  Number  of  times  found  is  out  of  86  records  for  the  species. 
Percentage  frequency  is  the  percentage  of  the  sightings  where  the 
species  occurred  in  the  size  class  indicated. 


Herbaceous  species  commonly  found  growing  near  the  honeysuckle  along  the 
roadsides  included  native  species  such  as  Fragaria  virginiana,  Potentilla 


spp. ,  and  Polystichum  acrosticoides,  and  non- native  species  such  as 
PI ant ago  major,  P.  lanceolata,  Cynodon  dactylon,  Eluesine  indica,  Tri- 
folium  prat ens,  T.  repens,  and  T.  procumbens.   Around  the  old  homesites 
Panicum  spp. ,  Aster  spp. ,  Soli dago  spp. ,  Agrimonia  sp. ,  Fragaria  virginiana, 
Potentilla  spp. ,  Polystichum  acrosticoides,  and  the  exotic  Dioscorea  "batatas 
were  common.   All  together,  over  a  third  of  the  herbaceous  species  associated 
■with  the  honeysuckle  were  exotics  themselves. 

Seventeen  percent  of  the  records  for  the  honeysuckle  were  in  areas  with 
no  mature  canopy  at  all.   Such  sites  included  the  pastures  in  Cades  Cove 
and  successional  areas  with  only  scattered  saplings.   The  impact  of  the 
honeysuckle  on  its  neighbors  depended  on  the  presence  of  a  canopy.   Of  the 
stands  occurring  under  a  canopy,  one- fourth  were  judged  as  having  heavy 
impact,  half  had  a  moderate  impact,  and  one- fourth  had  slight  impact.   Most 
of  the  honeysuckle  found  growing  in  the  open  had  little  impact  on  its 
neighbors.   This  could  be  due  to  the  competition  provided  by  the  established 
grasses.   Forest  floor  herbs,  in  contrast,  seemed  to  offer  less  resistance 
to  invading  honeysuckle,  and  in  some  areas  are  completely  excluded  by  a 
heavy  ground  cover  of  the  vine.   (Table  3) 

The  impact  of  a  clump  of  honeysuckle  was  also  related  to  its  area.   The 
smallest  clumps,  as  might  be  expected,  tended  to  have  the  least  effect 
on  their  neighbors.   Clumps  from  6  to  30  m^  were  ususally  moderate  in 
their  effect.   The  largest  honeysuckle  clumps  graded  from  areas  of  little 
impact  to  those  of  heavy  impact.   The  large  stands  with  little  impact 
were  found  on  the  roadsides  where  they  were  sparse  and  probably  frequently 
cut.   The  shoots  tended  to  be  small  and  scattered. 

The  lowest  elevation  where  honeysuckle  was  found  was  1,200  feet.   The 
highest  elevation  was  3? 3&0  feet.  Most  of  the  sightings  occurred  between 
1,1+00  and  2,000  feet  above  sea  level  (Table  5).   The  plants  at  the 
higher  elevations  were  small  and  pale  suggesting  altitude  may  be  a 
limiting  factor  in  the  distribution  of  the  species  in  the  park.   It  is 
important  to  note,  however,  that  most  of  the  low  elevation  forest  in 
the  park  is  successional.   A  majority  of  the  old  homesites  in  the  park 
are  below  2,200  feet  and  the  forests  below  this  elevation  are  regenerating 
after  farming,  logging  or  burning. 

The  impact  of  the  honeysuckle  was  related  to  elevation.   (Figure  1) 
The  greatest  impact  was  found  in  stands  growing  at  elevations  less  than 
2,000  feet.   Above  2,000  feet  the  density  of  the  stands  and  the  impact 
decreased  steadily.   Above  3? 000  feet  the  stands  had  almost  no  effect 
at  all  on  the  surrounding  plants. 

Honeysuckle  was  found  on  slopes  ranging  from  0  degrees  to  90  degrees. 
Over  half  (63  percent)  of  the  sightings  were  in  areas  with  0  to  10  degree 
slopes.   This  appears  with  site  type:  8h   of  the  site  locations  were 


homesites  and  roadsides,  areas  which  are  primarily  flat.  Twelve  of 
the  honeysuckle  clumps  were  on  slopes  greater  than  kO   degrees.  Of 
these,  two  had  only  slight  impact,  seven  had  moderate  impact,  and  three 
had  great  impact  on  the  neighboring  plants.   (Table  6) 

Seventy- three  of  the  honeysuckle  sightings  were  on  roadsides,  ten  on 
old  homesites,  and  three  by  riversides.   (Table  7)  Our  field  time  was 
not  divided  equally  between  the  three  different  site  types,  since  a 
majority  of  the  time  was  spent  on  the  roads.  However,  this  does  not 
fully  account  for  the  difference  in  occurrence  by  site  type.   Many  old 
homesites  investigated  had  no  honeysuckle.  A  homesite  with  mimosa 
seedlings  would  often  have  no  honeysuckle  and  vice  versa.  Honeysuckle 
may  not  have  been  common  as  an  orns&ental,  or  it  may  have  been  common 
but  unable  to  survive  in  the  shade  of  the  successions!  forest.  The  three 
riverside  sightings  were  all  between  Little  River  Road  and  Little  River. 
In  these  areas,  the  honeysuckle  was  growing  up  relatively  steep  banks. 
No  honeysuckle  was  found  growing  right  by  the  water.   The  presence  of 
Japanese  honeysuckle  on  all  of  the  roads  investigated  suggests  that  it 
needs  an  open  canopy  to  become  established.  Once  established,  however, 
it  may  invade  nearby  forests.  Most  of  the  stands  of  the  honeysuckle 
were  confined  to  road  cuts  and  forest  edges,  but  several  dense  clumps 
went  back  6  to  8  meters  under  the  trees.  Two  locations  on  the  Little 
River  Road  above  Sugarlands  Visitor  Center  had  very  dense  stands  that 
went  into  the  forest  at  least  15  meters.  The  density  of  these  stands 
decreased  markedly  inside  the  canopy,  presumably  due  to  shade. 


TABLE  3:  Relation  of  impact  on  neighbors  to  presence  or  absence 

of  canopy 


IMPACT 

UNDER  CANOPY 

NO  CANOPY 

TOTAL 

Slight 

17 

10 

27 

Moderate 

33 

4 

37 

Great 

18 

4 

22 

TABLE  4:  Area  x  impact  of  LoYiLaoAa.  ja.poYiic.Oi 


AREA  QO 

0-5 

6-10 
11-20 
21-30 
31-40 
41-50 
50  --- 


IMPACT 

SIGHTINGS 

SLIGHT 

MODERATE 

GREAT 

TOTAL 

9 

5 

4 

18 

5 

8 

2 

14 

4 

8 

2 

13 

8 

2 

10 

4 

2 

3 

9 

1 

2 

3 

4 

6 

7 

16 

Total 


27 


37 


22 


86 


TABLE  5:  The  relation  of  elevation  in  hundreds  of  feet  to  the 
impact  of  LoyiIczml  ja.povu.ca. 


ELEVATION 
(-00) 

SLIGHT 

IMPACT 
MODERATE 

GREAT 

TOTAL 
SIGHTINGS 

0-14 

2 

3 

4 

9 

14-16 

1 

7 

9 

17 

16-18 

12 

11 

4 

27 

18-20 

6 

8 

5 

19 

20-22 

2 

2 

4 

22-24 

1 

1 

2 

24-26 

1 

1 

26-28 

1 

1 

28-30 

1 

1 

30-32 

1 

1 

32-34 

1 

1 

Total 


27 


37 


22 


86 


FIGURE  1:  The  Elevational  Distribution  of  LoniceAa.  japonica 
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Note  that  all  the  elevations  were  not  equally  covered  in  terms  of  miles 
of  trail  walked  but  that  the  high  elevations  above  3000  feet  were  very 
adequately  investigated. 


TABLE  6:  The  slopes  of  the  LoyiLcvux  ja.poyu.ca.  sightings 


SLOPE 

NUMBER  OF 
SIGHTINGS 

FREQUENCY 

CUMULATE 
FREQUENCY 

0-10 

54 

62.8 

62.8 

11-20 

8 

9.3 

72.1 

21-30 

8 

9.3 

81.4 

31-40 

4 

4.6 

86.0 

41-50 

6 

6.9 

92.9 

51-60 

2 

2.3 

95.2 

61-70 

2 

2.3 

97.5 

71-80 

1 

1.1 

98.6 

81-90 

1 

1.1 

99.7 

TABLE  7:  The  relationship  of  site  type  to  the  impact  of  LonlceAa  ja.poYiic.OL 


SITE  TYPE 

IMPACT 

TOTAL 

SLIGHT 

MODERATE 

GREAT 

SIGHTINGS 

Roadside 

24 

32 

17 

73 

Homesite 

3 

4 

3 

10 

Riverside 

1 

2 

3 

Total 

27 

37 

22 

86 

10 


Albizzia  Julibrissin 

Mimosa  has  been  grown  in  the  southern  United  States  since  17^+5  (USDA 
197^) .   It  reproduces  prolific ally  by  seed  and  also  root  sprouts.   The 
trees  are  short  lived,  having  an  average  life  span  of  about  thirty  years. 
The  plants  need  full  sunlight  and  thus  grow  best  on  open  stream  banks, 
roadcuts,  old  fields  and  similar  areas. 

In  the  course  of  this  study,  mimosa  was  recorded  87  times.   Although 
80  of  the  sightings  were  near  Tulip  Tree  Successional  Forest,  none  of 
the  mimosa  plants  were  actually  growing  under  closed  canopy.   Seven 
sightings  were  in  open  areas.   The  tree  was  found  growing  along  the 
same  wide  moisture  gradient  as  the  honeysuckle.   Mature  individuals 
were  observed  growing  along  stream  banks  as  well  as  more  x eric  areas 
such  as  road  cuts  near  Pine- Oak  Forest.   Tables  8  and  9  list  the  ten 
trees  and  ten  shrubs  most  commonly  found  in  close  association  with  mimosa. 

The  herbaceous  species  found  in  association  with  mimosa  along  the  roadsides 
and  around  the  old  homesites  are  largely  the  same  as  those  associated  with 
the  Japanese  honeysuckle.   A  complete  herb  list  is  appended.   Mimosa  trees 
growing  by  streams  (seven  of  these  were  located  during  this  study)  rarely 
had  any  herbs  near  them.   Some  sedges  were  found,  as  well  as  Campsis 
radicans,  Amphicarpa  bracteata,  and  Solidago  spp. 

Only  sixteen  of  the  mimosa  sightings  included  mature  trees  or  clumps  of 
mature  trees;  the  remaining  seventy-one  sightings  included  only  seedlings. 
As  many  as  1,000  seedlings  were  recorded  on  one  data  sheet  if  the  seedlings 
were  all  in  the  same  vicinity.   There  were  no  mature  mimosa  plants  around 
the  old  homesites  which  were  being  overgrown  by  the  forest  community.   An 
old  homesite  which  had  been  kept  open  and  had  the  cabin  still  standing 
(near  campsite  22)  had  a  large  number  of  mimosa  saplings,  however.   Hog 
rooting  of  the  area  had  exposed  the  soil  and  removed  many  of  the  other 
plants,  possibly  providing  a  favorable  seedbed  for  mimosa.   Highway  73 
from  Gatlinburg  to  Greenbrier  had  the  largest  number  of  mature  trees  of 
any  road  sampled.   The  roadcut  was  wide  and  unmowed,  allowing  for  almost 
pure  mimosa  stands  to  grow  in  some  areas.   The  rest  of  the  trees  were  seen 
on  the  banks  of  the  streams  where  they  had  little  competition.   At  many 
of  the  other  mimosa  sites,  mowing  probably  removed  most  of  the  seedlings 
the  first  year.   Shade  from  forest  trees  may  also  negatively  effect  seedling 
survival. 

Mimosa  was  found  at  a  maximum  elevation  of  2,^-20  feet  and  at  a  minimum 
elevation  of  l,l60  feet.   It  was  most  common  between  1,200  and  2,000  feet. 
(Figure  2)  Note  that  the  maximum  elevation  presently  recorded  for 
Japanese  honeysuckle  was  1,000  feet  higher  than  the  maximum  elevation 
recorded  for  mimosa.   Mature  individuals  of  mimosa  were  found  between  1,200 
and  2,150  feet.   The  species  is  certainly  found  at  lower  elevations  outside 
the  park  but  2,^00  feet  may  be  about  the  upper  altitudinal  limit  of  mimosa 
in  the  Great  Smoky  Mountains. 
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Most  of  the  mimosa  (68$)  was  found  growing  on  slopes  of  0-10  degrees, 
but  the  slopes  of  some  of  the  mimosa  locations  were  as  steep  as  90 
degrees.   (Table  11)  Fifty-three  of  the  stands  on  slopes  of  0  to  10 
degrees  were  composed  entirely  of  seedlings.  Most  of  these  areas  were 
on  roadcuts  regularly  mowed  by  the  park  maintenance  staff.  The  roots 
on  these  small  (6  to  10  cm)  seedlings  probably  do  not  regenerate  a  plant, 
so  these  individuals  are  unlikely  to  survive  a  summer  of  mowing. 

Mimosa  seedlings  have  very  little  impact  on  the  native  flora.  They 
were  sparsely  spread  along  roadsides  and  around  old  homesites.   Since 
mimosa  seeds  are  very  light,  the  seed  sources  for  this  heavy  production 
of  seedlings  are  probably  outside  the  park  as  well  as  inside.   Even  if 
mimosa  were  completely  eradicated  inside  the  park  boundary,  seedlings 
would  probably  reestablish  themselves  within  a  year. 

Around  homesites,  roads  and  stream  banks,  mimosa  was  usually  found  in 
two  sizes:   small  seedlings  (6  to  10  cm)  or  mature  trees  (up  to  10  meters 
in  height).  There  were  some  exceptions,  however.  One  was  the  road  to 
Wear  Cove  from  Metcalf  Bottoms,  where  there  were  older  saplings  as  tall 
as  .8  meters  (2  feet).  Another  was  the  old  homesite  near  campsite  22  which 
has  already  been  discussed.   The  general  lack  of  intermediate  growth  stages 
is  further  evidence  that  most  seedlings  do  not  survive  their  first  year, 
largely  because  of  mowing.  The  lack  of  intermediate  stages  may  also 
indicate  that  the  mimosa  population  is  stable  or  declining,  outside  of 
the  open  areas  around  buildings  and  recent  roadcuts. 
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TABLE  8:  Trees   (4  inches  in  diameter  at  breast  height  or  more)  most 
often  found  with  klbizzia.  jutlb^U4>in 


SPECIES  NAME 

NUMBER  OF  TIMES 

PERCENTAGE 

FOUND 

FREQUENCY 

Liriodendron  tulipifers 

44 

51 

Pinus  virginiana 

26 

30 

Platanus  occidental is 

20 

23 

Acer  saccharum 

19 

22 

Acer  rubrum 

18 

21 

Quercus  rubra 

16 

18 

Robinia  pseudo-acacia 

14 

16 

Pinus  strobus 

13 

15 

Cornus  florida 

13 

15 

Tsuga  canadensis 

11 

13 

Liquidambar  styrifolia 

11 

13 

TABLE  9:  Shrubs   (less  than  4  inches  in  diameter  at  breast  height)  most 
often  found  with  ktbizzia.  juJLaJokXm^aji 


SPECIES  NAME 

NUMBER  OF  TIMES 

PERCENTAGE 

FOUND 

FREQUENCY 

Rhus  radicans 

41 

47 

Parthenocissus  quinquefolia 

41 

47 

Liriodendron  tulipifera 

35 

40 

Acer  rubrum 

28 

32 

Cornus  florida 

28 

32 

Pinus  strobus 

20 

23 

Rubus  sp. 

20 

23 

Rhododendron  maximum 

17 

20 

Tsuga  canadensis 

16 

18 

Smilax  quadrangular is 

16 

18 

Vitis  spp. 

16 

18 

Hydrangea  arborescens 

15 

16 

Rhus  copal lina 

15 

16 

Carpinus  caroliniana 

12 

13 

13 


TABLE  10:  Relation  of  site  type  to  the  maturity  of  ktblzzia.  juLLb'uAAJ.n 


SITE  TYPE 

SEEDLINGS 

MATURE 

TOTAL 

Roadside 

62 

9 

71 

Homesite 

11 

11 

Riverside 

7 

7 

TABLE  11:  The  slopes  of  the  ktbizzia.  juZib^viii^iyi   sightings 


SLOPE 

SEEDLINGS 

MATURE  TREES 

FREQUENCY 

CUMULATE 
FREQUENCY 

0-10 

53 

6 

67.8 

67.8 

11-20 

2 

2.3 

70.1 

21-30 

4 

1 

5.7 

75.8 

31-40 

4 

2 

6.8 

82.6 

41-50 

3 

1 

4.5 

87.1 

51-60 

4 

3 

8.0 

95.1 

61-70 

.0 

95.1 

71-80 

.0 

95.1 

81-90 

3 

1 

4.5 

99.6 
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FIGURE  2:  The  Elevational  Distribution  of  Alblzzia  juLLb^U64>ln 


The  cross  hatched 
area  represents 
mature  individuals, 
the  remaining  area 
is  seedlings 


12   14   16   18  20   22  24    26   28   30 

ELEVATION  (IN  HUNDREDS  OF  FEET) 

Note  that  all  the  elevations  were  not  equally  covered  in  terms  of  miles 
of  trail  walked  but  that  the  high  elevations  above  3000  feet  were  very 
adequately  investigated.  Compare  this  Figure  to  Figure  1.  The  mean 
elevation  for  mimosa  is  slightly  higher  than  that  for  Japanese  honey- 
suckle, but  both  species  are  largely  confined  to  sites  below  3000  feet. 
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Paulownia  Tomentosa 

Princess  tree  is  an  ornamental  that  is  often  found  in  association  with 
mimosa.   It  grows  easily  in  waste  places  and  will  root  sprout.   (Radford 
et  al.  I96U) 

Of  the  eight  individuals  of  Princess  tree  found,  five  were  growing  on  or 
at  the  base  of  cliffs.   The  other  three  were  growing  on  open  ground  close 
to  streams.   Four  of  the  sites  had  slopes  of  less  than  10  degrees  and  four 
of  the  sites  had  slopes  of  80  to  90  degrees.   The  tree  was  found  at  a  maxi- 
mum elevation  of  l,7l6  feet  and  at  a  minimum  elevation  of  l,l60  feet.   Six 
trees  were  growing  in  isolated  positions,  away  from  any  other  trees.   The 
other  two,  which  were  growing  by  streams,  had  Plat  anus  occidentalism, 
Liriodendron  Tulipfera,  and  Betula  lent a  as  nearest  neighbors.   Princess 
tree  is  not  common  in  the  park  and  seems  to  grow  only  in  areas  where  it  has 
little  competition.   Herbs  and  shrubs  found  growing  near  Princess  tree  are 
listed  in  Table  12. 

Ailanthus  Altissima 

Tree- of -heaven  was  first  brought  into  the  United  States  from  China  in  178*+. 
It  was  planted  for  shelterbelts  around  fields  and  is  widely  used  in  urban 
situations  because  of  its  tolerence  pollution  and  poor  rooting  substrate. 
Tree- of -heaven  is  fast  growing  and  multiplies  by  root  sprouts.   It  can 
tolerate  a  large  amount  of  shade.   While  it  cannot  thrieve  in  mature  forest 
(but  can  remain  in  full  canopy  if  given  a  large  enough  opening  and  adequate 
time  to  become  established),  it  does  grow  along  forest  edges.   (USDA  197*+) 

Only  one  stand  of  tree-of-heaven  was  found  in  the  sample  area.   This  stand 
was  growing  along  the  edge  of  an  old  orchard  on  Tremont  Road.   There  were 
more  than  twenty  stems   and  many  seedlings.   This  group  is  possibly  a 
single  clone,  originating  from  one  root.  One  tree  was  in  fruit.  Neighboring 
trees  were  Prunus  sp_. ,  Malus  sp. ,  Plant  anus  occidentalis,  and  Liriodendron 
Tulipifera.   Shrubs  present  were  Aralia  Spinosa,  Robinia  pseudo- acacia,  and 
Liquidambar  styrifolia.   The  herbs  were  typical  of  roadside  successional 
flora:   Ambrosia  sp. ,  Albizzia  ,julibrissin  (present  as  a  seedling),  Frag  aria 
virgin! ana,  Panicum  sp. ,  Plant ago  major,  PI ant ago  lanceolata,  Solanum 
carolinense,  and  Viola  sp. 

Pueraria  Thunbergiana 

There  is  an  active  management  program  to  eliminate  kudzu  from  the  Great 
Smoky  Mountains  National  Park.   No  kudzu  was  found  in  the  course  of  this 
study. 
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TABLE  12:  The  species  associated  with  Princess  tree.  The  number 
indicates  the  occurrence  of  the  species  in  8  sightings. 


Acer  saccharum  1 

Amphicarpa  bracteata  1 

Aralia  spinosa  1 

Betula  lenta  2 

Carpinus  carol iniana  1 

Ceanothus  americana  1 
Chrysanthemum  leucanthemum*  1 

Daucus  carota*  2 

Desmodium  sp.  1 

Dioscorea  villosa  1 

Erigeron  annuus  2 

Fragaria  virginiana  1 

Hydrangea  arborescens  2 

Juglans  nigra  1 

Laportea  canadensis  1 

Lactuca  canadensis  1 

Liriodendron  tulipifera  2 

Lathyrus  latifolia  1 

Mitella  diphylla  1 

Oxydendrum  arboreum  2 
Parthenocissus  quinquefolia  4 

Pinus  strobus  1 


Plantago  major* 
Plantago  lanceolata* 
Plantanus  occidentalis 
Polygonum  biflorum 
Potentilla  simplex 
Quercus  alba 
Ranunculus  sp. 
Rhus  copal lina 
Rhus  toxicadendron 
Rosa  sp. 
Rubus  oderatus 
Rubus  sp. 

Sambucus  canadensis 
Solidago  sp. 
Taraxacum  officinale* 
Trifolium  repens* 
Trifolium  pratense* 
Trifolium  procumbens* 
Tsuga  canadensis 
Verbascum  thapsus* 
Vitus  sp. 


The  (*)  indicates  an  exotic  species. 
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DISCUSSION  —  IMPLICATIONS  OF  PLANT  DISTRIBUTIONS  FOR  MANAGEMENT 

Looking  at  the  distributions  of  exotic  plants  for  the  Tennessee  side  of 
Great  Smoky  Mountains  National  Park,  several  patterns  of  importance  to 
management  appear.  These  include: 

1.  Exotic  vascular  plants  are  generally  not  found  in  virgin  forests 
in  the  Smokies.  Unlike  the  wild  boar  (Sus  scrof a) ,  which  has  invaded 
forests  where  there  was  a  minimum  of  previous  human  interference,  the 
exotic  plants  now  present  in  the  park  are  dependent  on  human  activity, 
such  as  mowing  or  grading,  to  provide  a  suitable  habitat  for  their 
establishment.   Exotic  plants  in  other  parks,  such  as  Hawaii  Volcanoes, 
have  managed  to  displace  native  plant  communities  and  in  some  cases  have 
been  a  factor  in  the  extinction  of  a  native  species.  This  does  not 
appear  to  be  the  situation  in  the  Great  Smokies  --  the  native  vegetation 
can  out- compete  the  exotics,  as  long  as  the  native  forest  communities 
are  not  subject  to  unnatural  disturbance. 

2.  The  woody  exotics  appear  to  be  confined  in  their  altitudinal  distri- 
bution.  Even  though  the  roads  in  the  park  extend  above  6,000  feet,  the 
woody  exotics  drop  out  at  3,^-00  feet  and  below.   The  higher  elevations 
may  not  be  subject  to  invasion  by  non- native  woody  exotic  species,  or  any 
invasion  may  be  slower  and  easier  to  control.   There  are,  of  course, 
vigorous  clumps  of  exotic  herbs  present  along  the  roads,  even  at  the 
highest  elevations.   On  the  grassy  balds  there  are  also  a  number  of  non- 
native  grasses  and  forbs,  but  these  open  communities  are  losing  ground  to 
successional  species  from  the  surrounding  forests. 

3.  The  non-native  woody  species  are  not  only  confined  to  low  elevations, 
but  are  also  confined  to  one  general  type  of  successional  forest,  the  Tulip 
Tree  type  and  it's  variations.  This  forest  type  itself  is  largely  an  arti- 
fact of  human  activity.  Aside  from  the  Japanese  honeysuckle,  the  woody 
exoctics  do  not  grow  well  under  the  forest  canopy  and  tend  to  be  along  roads, 
and  in  the  openings  around  old  buildings.  This  further  restricts  the  dis- 
tribution of  these  species  in  the  park. 

When  this  study  is  repeated,  the  observer  should  determine  whether  3?^-00 
feet  remains  the  upper  altitudinal  limit  of  Japanese  honeysuckle  or  is  this 
species  still  climbing  in  the  mountains.   Present  data  indicates  the  species 
is  confined  to  low  elevation  successional  forests. 

^4.  The  populations  of  these  species  in  the  park  are  not  very  large.   If 
one  were  to  consider  only  the  saplings  and  the  mature  individuals  of  the 
three  tree  species  surveyed,  there  were  barely  20  sightings  over  270  miles 
of  roads  and  trails  (and  the  area  sampled  included  some  of  the  best  possible 
habitat  available  in  the  park). 

5.   The  age  structure  of  the  populations  does  not  indicate  an  impending 
rapid  expansion  of  the  species.   The  lack  of  large  number  of  saplings  of  the 
three  tree  species  implies  that  few  seedlings  are  surviving,  and  that  in  the 
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next  few  years  there  will  be  few  additional  mature  plants  to  replace 
those  already  in  the  park. 

6.  The  species  included  in  this  survey  have  been  present  in  the  area 
of  the  park  for  quite  a  number  of  years,  but  have  not  undergone  a  real 
population  explosion  (unlike  the  wild  boar  or  the  chesnut  blight).   A 
vine  like  Japanese  honeysuckle  probably  spread  quickly  after  the  abandon- 
ment of  the  agricultural  land  in  the  park,  but  the  same  species  may  now 
actually  be  losing  area  to  the  new  growth  of  forest.  Unfortunately,  since 
no  data  has  been  kept  on  the  status  of  exotic  species  in  the  park,  one 
can  not  determine  at  present  if  the  populations  of  these  species  is 
increasing  or  decreasing. 

7.  With  the  exception  of  the  Japanese  honeysuckle,  these  species  have 
very  little  impact  on  the  native  flora.   The  populations  are  too  small 

and  scattered  and  are  too  restricted  to  disturbed  sites  to  have  much  effect, 

8.  These  woody  exotics  tend  to  be  along  the  roads  and  near  park  buildings, 
where  they  are  highly  visible  to  visitors.   In  fact,  the  areas  which  have 
the  heaviest  visitor  use  have  the  greatest  numbers  of  exotics. 
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PROPOSED  MANAGEMENT  STRATEGY 

1.  Prevention  of  further  problems  with  exotic  plants: 

Although  there  is  no  way  to  insure  that  exotic  vascular  plants  will  not 
invade  the  native  plant  communities  in  the  park,  certain  management 
policies  make  problems  with  exotics  less  likely.   Fir est,  and  foremost, 
disturbance  of  the  native  forest  communities  should  be  avoided  as  much  as 
possible.   This  is  especially  important  in  the  case  of  virgin  forest. 
Cutting  and  grading  should  be  minimal.   Cleared  and  mowed  areas  serve  as 
reservoirs  for  vascular  exotics.   Roads  are  the  main  invasion  routes  into 
the  center  of  the  park.   Large  road  cuts  provide  excellent  habitat  for 
species  like  mimosa  and  princess  tree. 

Secondly,  grazing  damage  should  be  kept  to  a  minimum.  Over- grazing  by 
deer,  wild  hogs  or  other  species  may  give  exotic  species  a  competitive 
advantage  over  the  native  inhabitants  of  a  site. 

Thirdly,  the  Park  Service  should  be  careful  about  introducing  exotic 
species  not  already  present  in  the  park.  When  possible,  native  species 
should  be  planted  around  the  visitor  centers  and  residence  areas.   Care 
should  be  exercised  when  reseeding  disturbed  areas. 

2.  Management  for  the  non-native  species  now  present  in  the  park: 

Before  outlining  a  management  plan  for  exotic  plants,  it  is  necessary  to 
realize  that  certain  park  programs  tend  to  encourage  an  exotic  flora.  The 
park  will  never  be  completely  free  of  exotic  vascular  plants,  as  long  as 
there  are  roads  and  lawns  in  the  park.  Most  of  the  non-native  herbs 
established  at  these  sites  are  not  a  threat  to  native  plant  communities, 
however,  and  the  non-native  herbs  are  largely  confined  to  the  disturbed 
habitats.   Several  exotic  species  are  relics  of  earlier  agricultural 
practices  and  tend  to  occur  in  areas  now  managed  as  historical  sites  rather 
than  as  natural  areas.   Cades  Cove,  for  instance,  probably  has  a  greater 
biomass  of  exotic  plants  than  any  area  of  comparable  size  in  the  park. 
Many  of  the  forage  plants  on  which  both  the  deer  and  the  cattle  subsist 
are  exotics. 

Because  of  the  impossibility  of  eliminating  vascular  exotics  from  the  park 
(and  it  remains  to  be  seen  if  this  is  even  desirable),  we  suggest  dividing 
the  park  into  zones  for  the  purpose  of  managing  exotic  vascular  plants. 
The  zones  are: 

ZONE  1:   The  exotic- free  area  -  This  includes  the  virgin  forest  areas  in  the 
park,  forest  and  heath  balds  with  little  previous  human  disturbance,  and 
the  high  elevation  forest,  both  logged  and  unlogged,  which  have  no  exotics 
at  the  present  time.  Most  of  these  areas  support  few,  if  any,  exotics  now 
and  are  the  areas  where  invasion  by  exotics  is  least  desirable.  At  the 
moment  no  active  management  program  is  needed  in  these  areas,  but  any  stands 
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of  woody  exotics  "which  are  discovered  should  be  removed  at  once. 
Botanists  visiting  these  sites  will  hopefully  report  any  unusual  plants 
to  park  personnel. 

ZONE  2:   The  buffer  area  -  This  includes  sites  which  adjoin  areas  in  Zone 
1  and  roads  and  disturbed  areas  which  pass  through  areas  in  Zone  1. 
Absolute  exclusion  of  woody  exotics  should  also  be  practiced  here.  At 
present  only  the  Newfound  Gap  Road  needs  to  be  watched. 

ZONE  3:   The  non-management  area  -  This  includes  low  elevation  second 
growth  forests,  old  fields,  old  home  sites  and  other  successional  areas 
towards  the  outside  edge  of  the  park  and  generally  below  3? 000  feet  in 
elevation.  These  areas  have  large  populations  of  exotics,  but  are  largely 
inaccessible  to  control.  No  management  is  recommended  unless  future  study 
indicates  expansion  of  the  exotic  populations  in  these  areas  and  an  increase 
in  the  impact  on  the  native  flora.   Present  data  indicates  that  normal 
successional  processes  will  tend  to  slowly  exclude  many  of  the  non-native 
species  and  reduce  their  populations. 

ZONE  k:      The  managed  area  -  This  zone  includes  roadsides,  visitor  use 
areas,  residence  areas,  and  other  places  subject  to  continual  human  dis- 
turbance.  These  are  the  sites  within  the  park  which  have  the  greatest 
populations  of  exotics,  and  are  also  the  areas  most  visible  to  the  public. 
Control  of  exotic  plants  in  these  situations  should  probably  depend  on  the 
availability  of  funds.   If  none  of  the  exotic  plant  populations  in  the  area 
are  found  to  be  expanding,  then  exotic  control  is  largely  an  aesthetic 
matter,  since  most  of  the  roadsides  can  not  be  considered  natural  areas 
because  of  the  intensity  of  human  manipulation. 

The  exception  to  managing,  for  aesthetic  purposes,  is  the  species  which 
appear  to  be  actively  invading.  Roads  are  likely  to  be  the  main  routes 
for  these  trouble  makers  and  they  should  be  controlled  when  first  dis- 
covered. Kudzu  probably  falls  into  this  category. 

The  control  of  some  of  the  woody  exotics  could  well  be  conducted  as  a 
program  incidental  to  normal  maintenance.  In  many  of  the  areas  with 
concentrations  of  exotic  plants,  the  Park  Service  is  cutting  or  mowing. 
If  the  maintenance  crews  could  identify  small  saplings  of  the  species 
in  question  they  could  pull  them  out  by  the  roots.  In  general,  with  mimosa 
and  the  other  woody  exotics,  removing  seedlings  is  probably  more  trouble 
than  it  is  worth.   Saplings  are  the  best  age  class  to  attack.   Botanists 
working  through  the  field  research  lab  can  also  remove  saplings  when  they 
see  them.   (Being  careful  not  to  upset  park  visitors  while  doing- in  a  few 
small  plants.)  The  mature  trees  of  mimosa  found  along  Little  River  Road 
probably  should  be  eliminated,  but  the  situation  is  not  critical.   The 
number  of  mature  trees  in  the  park  is  not  very  great,  and  the  most  time 
consuming  aspect  of  control  work  is  finding  the  individual  stems.   Princess 
tree  could  be  taken  care  of  in  the  sam  fashion.   A  few  days  work  for  a 
team  of  two  would  remove  most  of  the  trees  from  the  Little  River- Elkmont 
area.   Root- sprouts  can  be  controlled  by  recutting  at  close  time  intervals 
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or  with  local  herbicide  application  (in  developed  areas).  Honeysuckle 
might  "be  cut  off  at  the  base. 

3.  Future  research  needs: 

The  most  desirable  plan,  under  present  circumstances,  would  be  to 
repeat  this  study  after  a  lapse  of  5  years  or  so  and  as  time  permits, 
complete  this  survey  for  the  North  Carolina  side  of  the  park.  The  purpose 
of  the  second  study  would  be  to  check  for  population  expansion  of  the 
species  in  question.  The  park  populations  are  so  small  that  research 
aimed  specifically  at  techniques  for  their  removal  seems  unnecessary  unless 
a  sudden  increase  in  the  number  of  saplings  is  noted.  The  problem  of 
exotic  vascular  plants  should  probably  hold  a  low  priority  from  a  research 
point  of  view,  particularly  since  the  European  wild  boar  is  doing  much  more 
damage  (by  a  couple  of  orders  of  magnitude)  to  the  native  plant  communities. 
The  wild  boar  problem  is  probably  also  expanding  at  a  much  greater  rate  than 
any  exotic  plant  problem.   The  staff  of  the  Regional  Field  Research  Labora- 
tory will  continue  to  keep  records  on  the  occurrence  of  exotic  species, 
especially  in  Zone  1.   The  data  will  be  included  in  basic  resource  inventory 
work.   If  there  is  any  indication  of  a  major  population  expansion  of  any  exotic 
plant  species,  including  many  not  investigated  in  this  study,  this  program 
should  be  reactivated  immediately. 
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Achillea  millefolium* 
Actaea  pachypoda 
Adiantum  pedatum 
Amphicarpa  bracteata 
Angelica  venenosa 
Asplenium  platyneuron 
Aster  spp. 

Boehmeria  cylindrica 
Botrychium  virginianum 
Carex .  spp . 
Chimaphila  maculata 
Chrysanthemum  leucanthemum* 
Commelina  communis* 
Cuscuta  gronovii 
Cynodon  dactylon* 
Daucus  carota* 
Desmodium  ciliare 
Desmodium  paniculatum 
Desmodium  rotundifolium 
Desmodium  spp. 
Dioscorea  battatas* 
Dioscorea  villosa 
Duchesnea  indica* 
Eleusine  indica* 
Erigeron  annuus 
Eupatorium  purpureum 
Fragaria  virginiana 
Galium  pilosum 
Galium  triflorum 
Goodyera  pubescens 
Hemerocallis  fulva* 
Heuchera  americana 
Impatiens  capensis 
Impatiens  pallida 
Iris  spp. 

Laportea  canadensis 
Lysimachia  quadrifolia 
Melilotus  alba* 
Mitchella  repens 
Monarda  fistulosa 
Osmorhiza  claytonii 
Oxalis  montana 
Oxalis  stricta* 


HERB  LIST 

fICEW 

(  JAPONICA 

7 

Panicum  spp. 

4 

2 

Paspalum  dilatatum* 

3 

2 

Pedicularis  canadensis 

1 

22 

Phleum  pratense* 

4 

1 

Plantago  lanceolata* 

10 

4 

Plantago  major* 

30 

6 

Poa  spp. 

nc 

1 

Polygonatum  biflorum 

4 

5 

Polypodium  virginianum 

4 

3 

Polystichum  acrosticoides 

22 

2 

Potentilla  canadensis 

3 

8 

Potentilla  simplex 

21 

7 

Prenanthes  alba 

4 

1 

Prunella  vulgaris 

9 

nc 

Pteridium  aquilinum 

2 

5 

Ranunculus  acris* 

1 

1 

Ranunculus  spp. 

3 

1 

Rumex  acetosella* 

3 

3 

Sanguinaria  canadensis 

1 

14 

Saponaria  officinalis* 

1 

5 

Sedum  ternatum 

4 

1 

Senecio  sp. 

1 

4 

Smilicina  racemosa 

2 

nc 

Solanum  carolinense 

3 

12 

Solidago  spp. 

22 

2 

Taraxacum  officinale* 

11 

14 

Thalictrum  thalictroides 

1 

11 

Thelypteris  noveboracensis 

7 

2 

Tiarella  cordifolia 

3 

1 

Trifolium  pratense* 

25 

1 

Tri folium  procumbens* 

11 

1 

Trifolium  repens* 

14 

4 

Trillium  grandiflorum 

2 

5 

Urtica  dioica(?)* 

1 

3 

Verbascum  thapsus* 

6 

6 

Viola  pensylvanica 

2 

3 

Viola  rotundi folia 

1 

1 

Viola  striata 

1 

1 

Viola  spp. 

30 

1 

Yucca  fi lament osa 

1 

1 

2 

12 

(Vinca  minor)* 

Exotic  species  are  marked  with  an  (*) .  The  numbers  indicate  the  number  of 
sightings  where  the  species  was  seen.  The  letters  "nc"  refer  to  the  more 
ubiquitous  grasses,  where  there  was  some  intial  confusion  over  species 
identifications,  at  least  of  vegetative  material. 
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HERB  LIST 

ALBIZZIA  JULIBRISSIN 
(Ten  nearest  neighbors  of  ) 


Achillea  millefolium*  7 

Agrimonia  parviflora  2 

Ambrosia  artemisifolia*  4 

Amphicarpa  bracteata  18 

Anemone  quinquefolia  6 

Antennaria  app.  2 

Arisaema  triphyllum  1 

Ascelias  tuberosa  1 

Asplenium  platyneuron  5 

Aster  spp.  10 

Bromus  sp.*  nc 

Camps is  radicans  1 

Carex  spp.  2 

Cerastium  sp.*  1 

Chrysanthemum  leucanthemum*  6 

Commelina  communis*  16 

Coreopsis  major  4 

Coreopsis  spp.  5 

Cynodon  dactyl on*  nc 

Cypripedium  acaule  1 

Daucus  carota*  11 

Dennstaedtia  punctilobula  1 

Desmodium  rotundifolium  5 

Dioscorea  battatas*  6 

Eleusine  indica*  nc 

Erigeron  annuus  22 

Eupatorium  maculatum  2 

Eupatorium  purpureum  3 

Eupatorium  rugosum  2 

Euphorbia  maculata  1 

Fragaria  virginiana  20 

Galax  aphylla  1 

Galium  pilosum  8 

Galium  triflorum  2 

Gillenia  trifoliata  1 

Heuchera  americana  2 

Houstonia  serphyllifolia  2 

Hypericum  spp.  8 

Impatiens  capensis  4 

Iris  sp.  3 


Juncus  sp.  1 

Lactuca  sp.  2 

Laportea  canadensis  3 

Lathyrus  latifolius*  1 

(Lonicera  japonica  shoots)*  2 

Lysimachia  quadrifolia  4 

Medicago  sp.  1 

Qxalis  montana  6 

Oxalis  stricta*  11 

Panicum  spp.  9 

Pedicular is  canadensis  1 

Phytolacca  americana  4 

Plantago  lanceolata*  6 

Plantago  major  30 

Poa  spp.  nc 

Polygonatum  biflorum  3 

Polystichum  acrosticoides  24 

Potentilla  simplex  26 

Prenanthes  spp.  5 

Prunella  vulgaris  8 

Ranunculus  acris*  3 

Ranunculus  spp.  3 

Rudbeckia  hirta  4 

Sanicula  canadensis  1 

Sedum  ternatum  1 

Solanum  carolinense  3 

Solidago  spp.  22 

Taraxacum  officinale  4 

Tephrosia  virginiana  1 

Thalictrum  thalictroides  1 

Thelypteris  noveboracensis  2 

Tiarella  cordifolia  1 

Tradescantia  subaspera  1 

Trifolium  pratense*  28 

Trifolium  procumbens*  5 

Trifolium  repens  19 

Trillium  sp.  1 

Urtica  diocia  (?)*  1 

Verbascum  thapsis  9 

Viola  spp.  28 
(Vinca  minor)* 


Exotic  species  are  marked  with  an  (*) .  The  numbers  indicate  the  number  of 
sightings  where  the  species  was  seen  with  mimosa.  The  letters  "nc"  refer 
to  the  more  ubiquitous  grasses,  which  were  seen  at  a  majority  of  roadside 
sites. 
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LOCATIONS  OF  MATURE  MIMOSA  TREES 


The  directions  are  given  in  centimeters  from  the  sides 
of  the  individual  lh  minute  quads. 


Quad 
Gatlinburg 


Wear  Cove 


LeConte 


cm 


side 


cm 


side 


.1 

left 

20.0 

bottom 

2.0 

right 

25.4 

top 

10.1 

right 

23.6 

top 

14.2 

right 

17.4 

top 

3.6 

left 

17.5 

bottom 

11.9 

left 

10.0 

bottom 

19.4 

left 

20.0 

bottom 

21.6 

right 

20.3 

bottom 

19. 

right 

20.3 

bottom 

20.9 

left 

22.7 

bottom 

21.2 

left 

22.1 

bottom 

20 

left 

8.6 

top 

11.7 

left 

11.1 

top 

9.0 

left 

10.8 

top 

3.0 

left 

26.8 

bottom 

17.8 

right 

6.3 

top 
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As  the  Nation's  principal  conservation  agency,  the 
Department  of  the  Interior  has  responsibility  for  most  of 
our  nationally  owned  public  lands  and  natural  resources. 
This  includes  fostering  the  wisest  use  of  our  land  and 
water  resources,  protecting  our  fish  and  wildlife,  preserv- 
ing the  environment  and  cultural  value  of  our  national 
parks  and  historical  places,  and  providing  for  the  enjoy- 
ment of  life  through  outdoor  recreation.  The  Department 
assesses  our  energy  and  mineral  resources  and  works  to 
assure  that  their  development  is  in  the  best  interests  of 
all  our  people.  The  Department  also  has  a  major  responsi- 
bility for  American  Indian  reservation  communities  and  for 
people  who  live  in  island  territories  under  U.S.  admini- 
stration. 


